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The present invention, relates to a shocl ab- 
sorber and particulart" to an hFdraulic type 
shock-absorber. 
Shock bsorbers ae. general!T provided on au- 
tomotiv.e. ,ehicles to dampen the spring action 5 
and, occasi0nally such. sev, ere rosl:' shocks may 
be encountered that thv axles would strike the 
frame in, spite of the shock, absorbers. To. pre- 
vent damage to the "ehicle in such cases it is 
usual to provide cushion blocks between the axles 10 
and' frames to absorb the abnormally severe 
shocks The present inention, is directed to a 
shock absorber which provides spring snubbing. 
action for normal-road shocks and a stop or. 
cushion blocking effe¢t for the unusualty severe 15 
shocks so that. the usuel axle cushion blocks m:. 
be omited or. eliminted. 
A: object-of: the present invention is. to pro, 
vide a new and improved hFdraulic, sheck- ab, 
sor, her of- the type hav.ng a c,inder nd piston 20 
reciprocble therein with re.latielF ,restricted 
fluioE  .passage from one side to the. oher ,. of Eae 
pi_ston and. which has. "alv.e means operatve to 
substantially block the passageof fluid from one 
side-of the.. lison to .the..other when .the soke 25 
of"the, piston relative, to: the Çy_linder exceeds he 
normal amplitude» thcreby: trppig- ftuid :in: he 
c-linder to.. provide a .Stol or cushion by-which 
the shock absorber, prevents he axle-and ,fvanïe 
fom stikini one anothe, 30 
An.otherobject of-the inv, ention is to provide a 
shock absorber of  the: type referred to having a 
new.and imprve ¢al-¢e. opetive to. create ana 
hy, draulic .stop. in .the shock :bsorber cylinde, to 
limit 2e psto stoke. elati,e fo the cylinde, 35 
which.vale compiæes a-annular :resitient .mem- 
beradapted to.:form a sel, beween .the cy:linder 
v.!l-n_d a pston sul:fîace, when. the .piton 
sr.ok ex .ce_. ds.  .lred_e.t.rme amplitude. 
A urt!!e»,object çf: he, rvetie::is to. p_rovide 40 
a aoEve, opeaive fO. form: a .seal çbeweçn .the cyl 
inde  walls, and' .pitonf. . .sho,ck- .absÇrbe.r: airer. 
a pe, determned. :stroke çf the. :pison.-and: cFtin- 
der, and which valve is. So consucted that hy- 
draulic, p.ressur, e to which, .he: valve .is subjeced 45 
is effectie fo. increase the: .sealing:effect :f the 
valve. 
Other objects and advantages of :the inven. 
tion wi[1, be apparent, from :the:fo!loving ,detai!ed 
des.cripon of ,a prefexed embodimet, o[ the 50 
invenion, reference being..had..fo the :ac-0m-- 
pan,ing .drawings, ,,wl!ereir: 
Fig. 1 is .a ,longitudinal sectional iew of .a 
direct double .acting hydr.ulic :slocl absorber 
embod.ving-the inenti0n,showin,the,.partin an 55 
inacti-e or netal con.di.tio_n:; 
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lig. 2 is a fragmentary sectional viev of the 
shock absorber showing the relative positiov of" 
the several parts when the shock absorber is. at. 
one extremity of its recoiI stroke; 
Fig. 3 is a view simflar to Fig. 2 but sh«wing. 
therelative position o the par.when the: shock. 
absorber is. ai the extremity of the.impact.stroke; 
Fig. 4. is an end view of a valve assembl-; 
g 5 is a seconaI view taken on ne:  of 
Fig: 4; and 
Fig, 6 is a seconal' view. ken substantilly 
along, line 6--6 of Fig. 3. 
In general the vention, in i prered' 
form, contemplais the prosion of a direct 
double acting tubar haic shock bsozber 
of the type having a piston recipro.cable 
cylinder containing a fluid, such as a uitle 
oi1, and:which fld ps through led' pas- 
sages from one side of the pisn:theoh--as 
the pisn and cylinder are recipca e.- 
tire fo. one. anoer so tha the fld  serFes 
resist rapid movement beeen e-piston nd  
cylinderf ale mea are locted in the cyn 
der  .engage with e pisn for closing, or 
substan$11F closing, the fld pasages when .the. 
pisn and cylinder excee a normal, soke 
thereby trpg fluid in e cylder [o 
hydraulic stop which positiely, limi the: shock 
absorber strokes. e fluid passages, ic[ud 
poro of the pisn beteen t pisn sdes 
and thecylinde walis nd the. ale.mea:pref 
erabiy comprises an aar resflient m.embz 
hich is floating]y supRorted in the cylderand 
which functio .sflarly  a packing gland 
between .the cylinder wal and piston face . 
gaged by the pisn. 
Refeing  the awing, I:hae 0n 
rect. double acting, tubular .!esc0Piç hyoEra]iç- 
shock absorber c«mpsg a cylindr, structure-. 
including a tubar casing. 0 hang.. c 
suitablF a-ttached thee, .as. by We!ding 
which cap bas. an eye. formagon 2 by which  he. 
cylinder .can be atthed fo. the ae. of a vehicle. 
A cylinder  is concentrically dposed ihn 
the casing.:8 and one end is located against,the 
cap t, which cap has grooes -, to-.çrovide :.fli 
passage-between the cylinder intei0r and te 
space betw.een he cylinder and cng, which 
space, fos a fld reservoir . The upper .en 
of .the cylinder  is .closed by an end .pla. 
whi is-held in place by a cloute p! 
threaded in the upper end of the. casing--!. 
Preferably, a suitable sealing gasket 9. is .ter- 
posed between the plates»L 8 at the. 
thereof. seal e end of. the casg. 
A pisn r0d - h:aving: a pisn 2 .atached 
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thereto extends into the cylinder | 3 and the outer 
end of the piston rod is attached to a cap 
havlng an eye 4 integral therewith by which 
the piston rod can be secured fo the frame of a 
vehicle. Æ sleeve  is attached fo the cap 
and surrounds the upper portion of the casing 
to shield the upper end of the absorber from mud 
and grit. The piston rod extends through open- 
ings in the plates 17, 8 and a packing gland 27 
is provided between the rod and plate 18 and 10 
preferably comprises a resilient annular member 
formed of a suitable material, such as synthetic 
rubber, and is held in place by a coi] spring 
resting on plate 17 and engaging a washer 29 
on the lower side of the washer. A drain pas- 15 
sage 30 is provided between the space between 
plates 7, 0 and the reservoir S to permit oil 
wiped from the rod by the gland 27 to return 
fo the reservoir. 
The piston 22 bas an inverted cup shaped sec- 20 
tion 3S and a tubular portion 36 of reduced diam- 
eter which is threaded onto the lower end of the 
rod 2. The piston section 3 slidingly engages 
the cylinder wall, and longitudinally extending 
grooves 37 are formed in the outer walls thereof 25 
which cooperate with the cylinder walis to pro- 
vide fluid passages. A central, hollow boss 30 is 
formed in the section 3 and bas a passage 
which communicates with radially extending pas- 
sages 4} formed through the walls of the portion 3o 
36 of the piston. The lower end of the boss 
bas two notches 4! formed therein and the pas- 
sage 39 through the boss is adapted tobe closed 
by a disc valve i2 which is slidingly located on 
a stud 43 attached to a cap 44 threaded into the 35 
lower open end of the piston. The valve plate 
42 is urged against boss 30 by a coi] spring 
interposed between the valve and the cap 44 and 
the pressure of spring 4 on the valve is adjust- 
able by rotating Cap 44 one direction or the 40 
other. The cap 44 is retained af its setting by a 
lock spring 46 which maintains friction between 
he threads of the piston and cap. The grooves 
4! form bleed passages about the valve 42 when 
the latter is in ifs closed position. The cap 4 
bas four openings 47, only two of which appear 45 
in the drawing,to Provide a relatively free fluid 
passage. 
The exterior of the piston section 36 bas a 
plurality of longitudinally extending grooves 4, 
which provide relatively free fluid passages con- 5o 
nected with the radial passages 4{}. A bleed 
opening 49 is provided through the wall of piston 
section 3S and leads into one of the grooves 37. 
A one-way valve is provided about the upper 
55 
edge of the piston section 3 for closing the upper 
ends of fluid passage grooves 37 to the down 
flow of fluid and permitting fluid Passage 
wardly under pressure. The valve comprises a 
fibre washer 0 and a suitable resi]ient ring ! 6o 
which is pressed against the walls of cylinder 
and the washer 0 by a compression spring 
which acts against an annular carrier 3 en- 
gaging the ring ! and slidable along the piston. 
The upper end of the spring 2 tests against 65 
plate S secured integral with the piston by a 
nut 6 threaded on the rod 21. The outer edges 
of the plate  are spaced slightly from the walls 
of the cylinder 13 to provide a relatively free 
fluid passage there-around. Preferably, a single 70 
small opening 7 is formed through the plate 
to provide a bleed passage. 
During a. relatively light impact stroke of the 
shock absorber, i. e., when the frame and axle 
more toward one another, the lower end of the 75 

cylinder and the piston move toward one an- 
other and fluid moves upwardly through the bleed 
passages 4|, passages $9, 4, 46 and around the 
edges of plate §§. A heavier or more sudden im- 
pact causes the fluid pressure in the lower por- 
tion of the cylinder to unseat valve 50 and per- 
mit fluid:to flow upwardly through passages 
in a greater volume. On a more or less gentle 
rebound or recoil stroke i. e., when the frame and 
axle more from one another, causing the piston 
and upper end of the cylinder to more toward 
one another, fluid in the upper end of the cylin- 
der passes downwardly from one side of the pis- 
ton to the other by passing around the edges of 
plate 5, through Passages 4, 40, 39 and bleed 
grooves 4! and through openings 47 and into the 
lower end of the cylinder. On a more sudden , 
recoil, fluid then passes ip greater volume through 
the openings 47 into the lower portion of the cyl- 
inder. The normal impact and recoil strokes 
may be several inches in length. 
The fluid in the shock absorber passes to and 
from the reservoir I throug h one-way valves 
6 , 62 which are mounted in a valve disc 63 in 
the lower end of the cylinder 
is closed during the impact strokes and open 
during the recoi] stroke, and valve 62 opens dur- 
ing the impact stroke and is closed during the 
recoil stroke. 
All of the detai]s of the structure thus far de- 
scribed do not necessarily form an essential part 
of the present invention and shock absorbers 
similar to that described bave been uti]ized here- 
tofore. As brought out previously, in the past 
when using hydraulic shock absorbers if bas 
been necessary or advisable t0 provide cushion 
blocks between the axles and frames of the 
hicles to prevent damage to the vehicle when thë. 
impact stroke exceeded the normal stroke. The 
present invention provides a shock absorber which 
eliminates the necessity of the usual cushion 
blocks and it may also provide a positive stop 
for limiting the recoil stroke. 
In a«ordance with the present invention, valve 
members 6, 6S are provided which float or are 
yieldingly supported on opposite sides of the 
piston 22 which serve to block the normal fluid 
passages from one side to the other of the piston 
when the impact or recoil strokes exceed their 
normal travel during relatively heavy impact 
and recofl strokes. The valves 6, 66 are alike 
and are each preferably-formed of a resi]ient, 
synthetic rubber ring having the general outline 
of a truncated cone. The end surface 67 at the 
larger end is tapered inwardly and the other end 
surface 65 lies normal fo the ring akis. The maxi- 
mum diameter of the ring valves 6, 66 is slighily- 
greater than the inside diameter of the cylinder 
3 so that when the valves are positioned in the 
cylinder concentrically therewith, the valve edges 
resfliently engage the cylinder walls and the sides 
of the valves adjacent to the cylinder walls slope 
inwardly, as seen in the drawings. 
The valves 6, 66 are each supported in the 
cylinder by coi] springs 70, 7 I, respectively, which 
springs are attached to the valves by annular 
plates 72, having their edges projecting into 
grooves formed in the internal faces of the valve 
members and having lugs 73 turned over the 
spring ends. The upper end of spring 7{} is at- 
tached to a washer 7S bY lugs. 76 integral with 
the washer and the washer is interposed between 
the plate 7 and a shoulder formed on the in- 
terior of cylinder ! 3 so that the valve ring is resi]- 
iently supported above the Piston and is engaged 



by the piston only when the recoil stroke exceeds 
its normal travel. The spring 71 is likewise at- 
tached to an annular member 77 interposed be- 
tween an internal shoulder of the cylinder 13 and 
the plate 63. The valve 66 is positioned bY spring 
71 so that itis engaged by the piston only when 
the impact stroke of the shock absorber exceeds 
its normal travel. The drawings do not neces- 
sarily indicate the true respective positions of 
valves 65, 66 and the piston, and in actual prac- 
tice the valves may be spaced a greater distance 
from the piston than indicated by the drawings. 
The inwardly sloping surfaces 67 of the valves 
65, 66 cause the valve surfaces engaging the cylin- 
der walls tobe pressed more rmly against the 
walls as .the pressure of the fluid trapped by the 
respective valves increases. By the construction 
disclosed, the valves 6, 66 and their supporting 
springs may be inexpensively fabricated and 
sembled in the shock absorber, and provide long 
lasting and dependable, efficient service. 
It will be seen that when he normal impact 
stroke is exceeded, the piston member 3 engages 
valve member 66 which closes the lower ends of 
the fluid passages 37 between the member 
proper and the cylinder walls, as may be clearly 
seen in Fig. 3. This action closes the path of 
fluid through the piston valve 0 to the upper 
side of the piston and the only alternative path 
is thugh the relatively minute bleed passages 
4 I. Consequentiy fluid trapped in the lower por- 
tion of the cylinder and in the fluid reservoir 15, 
forms an hydraulic block preventing any sub- 
stantial further relative movement between the 
piston ad cylinder after the normal impact 
stroke has been exceeded. 
Similarly, when he recoil stroke is exceeded, 
plate 5 engages the surface 68 of valve member 
6 and the flow of fluid between the periphery of 
the plate  and the walls of cylinder 13 is 
blocked, as may be clearly seen in Fig. 2, and the 
only fluid passage is then through the relatively 
minute bleed opening 57. Consequently, the fluid 
trapped in the upper part of the cylinder forms 
a hydraulic lock which substantially blocks fur- 
ther relative movement between the piston and 
cylinder on the recoil stroke. 
In both instances when the piston engages the 
valves 6, 66, the valves may yield relative to the 
cylinder, and it will be apparent that the ampli- 
rudes of the normal impact and recoil strokes are 
determined by the lengths of the valve support- 
ing springs 70, 7l. 
It will be seen that by my invention a new and 
improved shock absorber has been provided hav- 
ing hydrglic stops for substantially limiting 
both the impact and recoil strokes of the shock 
absorber so that additional stop devices or cush- 
ions are unnecessary. The construction of the 
shock absorber is such that the hydraulic stop 
feature is provided by easily assembled valve 
structures which are inexpensive, accurate and 
dependable in operation. 
Although I have described but one form of the 
invention, itis to be understood that other forms 
could be adopted all falling within the scope of 
the claims which follow. 
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Having thus described my invention, I claim: 
1. In a fluid shock absorber having a cylinder 
and a piston in the cylinder, said piston and 
cylinder having relative reciprocation during im- 
5 pact and recoil strokes, said piston having an 
opening along the side thereof cooperating with 
the cylinder walls to provide a fluid passage 
through which fluid passes during said relative 
reciprocation, and an annular valve member sup- 
10 portod in said cylinder in sealing engagement 
with the cylinder walls and engageable by said 
piston after a predetermined degree of relative 
movement between said piston and cylinder dur- 
ing one of said strokes for closing said passage, 
15 said valve member having the surface thereof 
facing the adjacent end of said cylinder tapered 
inwardly toward the axis of said valve and from 
said cylinder end. 
2. In a fluid shock absorber having a cylinder 
20 and a piston in the cylinder, said piston and 
cylinder having relative reciprocation during im- 
pact and recoil strokes, said piston having an 
opening along the side thereof cooperating with 
the cylinder walls to provide a fluid passage 
25 thzugh which fluid passes during said relative 
reciprocation, and an annular valve member sup- 
ported in said cylinder in sealing engagement 
with the cylinder walls .and engageable by said 
piston after a predetermined degree of relative 
30 movement between said piston and cylinder dur- 
ing one of said strokes for closing said passage, 
said valve member having the surface thm'eof 
facing the adjacent end of said cylinder tapered 
inwardly toward the axis of said valve and from 
35 said cylinder end, and having the sides thereof 
adjacent to the cylinder walls sloping inwardly 
and toward said piston. 
3. In a fluid shock absorber having a cylinder 
and a piston in the cylinder, said piston and 
40 cylinder having relative reciprocation during im- 
pact and recoil strokes, said piston having an 
opening adjacent to the periphery thm'eof pro- 
viding a fluid passage through which fluld passes 
during the said relative reciprocation, and a re- 
45 silient annular valve member supported in said 
cylinder, said member having an annular surface 
engageable by said piston after a predetermined 
degree of relative movement of the said piston 
and cylinder during one of said strokes fo close 
50 said passage and having ciïcular side walls ex- 
tending from said annular face and ïesilientiy 
engaged in fluid sealing engagement with the 
walls of said cylindeï. 
WILLIAM G. PATRIQUIN. 

6O 

65 

REFERENCES CITED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATENTS 
Number Name Date 
1,444,248 Hofmann .......... Feb. 6, 1923 
1,744,514 Thompson ........... Jan. 21, 1930 
2,206,110 Myers et al ......... JUly 2, 1940 
2,369,007 Beecher ............ Feb. 6, 1945 
2,379,750 Rossman ............ July 3, 1945 



